Laser microdissection and gene expression analysis on formaldehyde-fixed archival tissue.
Analysis of renal biopsies is currently based on histological recognition of typical structural patterns and immunohistological detection of protein expression alterations. Both can be performed using formaldehyde as the tissue fixative. As a consequence of recent advances in molecular medicine, mRNA expression analysis may offer an attractive option to obtain functionally relevant information. However, quantification of mRNA expression in human renal biopsies thus far has not been possible in formaldehyde-fixed tissue. The present study evaluated a recently reported mRNA extraction protocol. Using this approach gene expression analysis could be performed on formaldehyde-fixed archival renal tissues by laser microbeam microdissection, laser pressure catapulting and real time reverse transcription-polymerase chain reaction. For an initial feasibility study, the expression of two chemokines (IP-10 and RANTES) in renal transplant rejection was examined. Induction of protein expression in allografts undergoing rejection was demonstrated for both chemokines by immunohistochemistry. The mRNA expression alterations in the defined renal compartments of glomeruli, vessels and tubulointerstitium were quantified using laser microdissection from formaldehyde-fixed, paraffin-embedded or frozen tissue sections. A pronounced increase of mRNA expression compared to controls was demonstrated for IP-10 as well as RANTES with both tissue-processing protocols. Using formaldehyde as the tissue fixative, information on the disease process can now be obtained by histological, immunohistochemical and gene expression techniques. In the future this may allow the study of activated molecular programs in routine renal biopsies as well as archival tissue samples.